The aim of present study was to describe the graphical technique how to go from Hill concentration constant to Michaelis constant.
Introduction
There exist enormous amounts of research findings on the activity of various enzymes. As a result, these days a greater attention is focused on determination of the mechanisms of enzymatic reactions and kinetic constants. To find the constants for monomeric enzymes for which the dependence of the rate of a reaction, catalyzed by these enzymes, on substrate concentration is subjected to the hyperbolic kinetics [1] [2] [3] , the Michaelis-Menten equation has to be used:
V = V max ·S/(K m + S),
Where V is the rate of a reaction catalyzed by the enzyme;
S is a substrate concentration;
V max is maximum rate of enzymatic reaction (i.e. maximum value of the rate when S→∞); K m is the Michaelis constant (Michaelis concentration), which is determined graphically as substrate (S) concentration at which V = 0.5V max and used for characterization of the affinity of the enzyme to a substrate.
The enzymes, the molecules of which consist of several identical monomers (subunits), are allosteric enzymes. A sigmoid (S-shape) but not Michaelis-Menten hyperbolic plot of the dependence of the rate of enzymatic reaction on the initial substrate concentration is typical of allosteric enzymes [4] . A sigmoid dependence of the rate of enzymatic reaction on substrate concentration for allosteric enzymes can be described using empirical formula suggested by Hill [5] : n is Hill coefficient used for assessment of S-shape functions.
As to stable soluble enzymes of simple structure, the enzymatic activity can be determined in cell-free extracts of microorganisms. But some enzyme complexes can not remain active during cell destruction.
So, the activity of these enzymes of multi-subunit structure cannot be determined in cell-free extract. Pseudomonas putida mt-2 has an (alpha beta) (3) subunit structure [8] . Notwithstanding multi-subunit structure of dioxygenase, the dependence of V vs. S could be of hyperbolic and/or S-shape form both at polarographic and biosensor determination [9] . close proximity to the amount of active sites [4] . In [9] it was shown that depending on the conditions of cultivation of the cells containing benzoate dioxygenase Non-linearity of the dependency of 1/V on 1/S confirms that the V vs. S dependency is not hyperbolic. But if the 1/V on 1/S dependency is linear, V vs. S dependency is hyperbolic (Figure 2, line curve 1) . Concavity of a curve of 1/V-1/S (Figure 2, curve 2) points to "positive kinetic cooperativity" by a substrate for the allosteric enzyme, but under "negative kinetic cooperativity" a curve of 1/V-1/S (Figure 2 , curve 3) will be convex [11] . Figure 3 represents the dependences of the rate of enzymatic reaction on the initial substrate concentration in reciprocal coordinates for Hill (positive kinetic cooperativity) and Michaelis-Menten equations.
To go from S 0.5 to K m , it is enough to plot a line similar to line 2 in Figure 3 using Sigma Plot program.
The line has to pass through a point of S-shape curve which has maximum value of 1/V. This is a reciprocal value of the minimum rate (1/V min ) of enzyme-substrate reaction, which can be detected. 
Conclusion
With the graphical approach it is rather easy to go from concentration constant of Hill equation to Michaelis concentration.
